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T"7^ 1/^-7^ b7#/l^^@£~M7M£u 2, 6 -v 5 ^ n n-r^^ 1 , 4 

, 5, 8 --r h7^7#^^~*»7K#»s ^^-7=^>- 2, 3, 4, 5-rh7*^ 
7j?>gg-^7K^ l^7i?>-2, 3, 5, 6 -x h7*/^^|6~il7K^ t°7 
v^-2, 3, 5, 6— r h7*#>8- $t7M^ 2, 2' -v^n^E— 4, 4 
' -5, 5' -e7x^? b7*;^>iZi*^ 2, 2' 
, 4 7 , 5, 5' -k'7i^f b 7^M>tl «£7k^ 2, 2' -v?3— K 
-4, 4, 5, 5' -\fyaL=^,\,=T Yy-tuvtfl/m— &£7k^ N 2, 2' -v^/l' 
^-n-4, 4' , 5, 5' - If^a^/V? 1 b 7 ^^"MtK^I. 2, 2' - 
tf* (MJ7;l/toyf^) -4, 4, 5, 5' — lf7==^f b7#/M?:>ife 
~*g*^ 2, 2' -If;* (hHnof^) -4, 4' , 5, 5' -If 7^:=. 
/I'X h^^^^V^ZLilTk^x 2, 2' -If;*. (M)7n^^f;k) -4, 4' 
, 5, 5' -lf7^=/UX b7*/^>tZ *S7K#»> *5J:0«2, 2' If* (hV 

a—Y*3-A') -4, 4' , 5, 5' \fy^=-/^rY^^/v^m.~m^^)^h 

16. ^7;>lio-7 = =^T;^ m -7i=l/y^7^y, P — 7 
rc-l^^v5T5>. 2, 4-i?7$/^xj/, l, 4-v ? T5:/-2-7 b=* 
v"<>-te?>\ 1, 4-v>T^ /- 2-7J.=/w<>'-tf> % l, 3-^757-4 
-^nn^<^if>\ 4, 4-^75/ t'7x=;l/, 4, 4' i/7;A77==^ 
2, 2 -If* (4-7^7 = =;!/) 7*0/^, 2, 2 - If * (4— T 

U7 ==^) — 1, 1, 1, 3, 3, 3-^t7;l/tD7"o/'!7, 4, 4' 
-^7 5y-77x=^x-T;K 3, 4' — i?T ^ 7 7x- Aoi— -tvU, i, 3 
-If* (3-7^7xydrV) ^Vif^ 1, 3 - If* (4-7^7x7^ 
v/) ^<^ifV, 1, 4 -If* (4-7^7 7xydry) 'OH?^ 4, 4' -If 
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* (4-7 5 J \fy^—)V, 4, 4' -If* (3-7-;/7x;df 

v-) t*7x^;K 2, 2 -If* [4- (4-7^/ 7xy^->') 7:^/1/) /n 

2, 2 -If* [4— (4-75 J 7x^/U) -l, l, 1, 

3, 3, 3-^t7/l/ta7*o^V, 4, 4-^7 5/ ^x^ftx-T 

zu % 4, 4' -^7^;^7x^/u*y, 2, 2' -^^/^yy^xy 

V N 3, 3' -i?7U^7i/^ 1. 8-v>7^t7^vy, 1, 5 

-^7^;t7^uy, 2, 6-$?T$/ifys?>\ 2, 4-^75 y t°y 5 v 5 

>\ 2, 4-77^;-s-Mj7yX 2, 2' -If* (F!)7;utP^f;i/ 
) -4, 4' -y7 5 7t'7x^;K 2, 2' -v^n^E-4, 4' -77 5 7 
2, 2' -^777-4, 4' - v>7 5 7 fcT 7i=/K 2, 2' - 
i??uu-6, 6' 4' -y7?7t'7x-;K 2, 2' — v 5 

7^/1^-4, 4' -'77 5 7t'7x=;K 3, 3' -v^^vU— 4, 4' — v?7 
> y fc'7x^;l/, 2, 2' — i^*^#TyU=i#'>— 4, 4' -77 5/t'7x^ 
A^JzO^, 2' 6' -vM^vP-4, 4' -v>7 

1 7. ^#^-ft&7k#>;^5£ (X) (5£^Zl»i2B^ol^T^aLfct><D£ 



o 



(X) 




18. ~&S7M&f3. 2, 2' -^0^-4, 4' , 5, 5' -t"7xx;Vf 
h 7 ^M^B&Z&Tk&K 2, 2' -v^tan-4, 4' , 5, 5' -bf^jin 
h *^7^#^^~^7K#J, 2, 2' -v^nn-4, 4, 5, 5' — lf!7J: 
=■ A?*? h7#/l^:^— &StK#K 2, 2' -t?3— K-4, 4' , 5, 5' - tf 
^^-yU^ h 7#/M?>|fc~*SjJc4fe, 2, 2' -i/-7/VsfK2- 4, 4' , 5, 5 
' -f7x^T h 7*/^ SStM^K 2, 2' -If* (hy7;l/to^f 
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,V) -4, 4' , 5, 5' -tf7x=/l/r h7^*>i3*^ 2, 2' - If 
(FHnn^f/l/) -4, .4' -5, 5' -lf7x=;UTh7^^K- 
&zK*&, 2, 2' (.H)7*n*^f/» -4, 4' , 5, 5' —M"7=.=. 

jv^t h7*;^yir M7M£i:fc5J:T>*2, 2' — ir* (M)3-K^f^) -4, 

WWE^ttS*^ <b fiiTteWI KISS $ *tfcflI3fcK«: 9 4 ~7 

•CfcoT, £©&®^£#LTfB£>l!¥ (a) *5J;tj? (b) ^feiHR^atS^ft 

(a) ^ (i) ioirj? (i D frbf&zmfrbmn^%&mmm\z»sm{£.<D7is 



( i ) 



(i i) 




(b) (i) , (i i) isxu (i i i) frbftizmfrbmnzthz^mm 
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(18) 



1812 



(0 




-o-- 




P <J 



00 



Ml M 

P a 



(iii) 




mmm+m. 1-20 ^w^r-s t><?> ; 

Fjo.tt^GfiJfcW^. CH2S, C (CH 3 ) 2I, C (CXs) 2S (Xfi^a^ 

>-e&s) 0 c os, ojicT-, sozi, s i <r) 2 £ (RiiH, mm 
fr(b$LZ>nfrhm* \z.m&) , isxun (r) s (RSfiButa^a^t>o) 

Ate. 7k*. Aoyy, T^3VK gj&TA^/K — bo, ^T/, ^^T/l^ 
^zc^/u (7^^/^±(Z)K^S(i^D>r^ N Ci-3 7;^;K Ci-s^ny 
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o 

2 0. n&STKfefi. t'D^/U h^~ii7K^. 3, 6 -i/^^-sut 0 * hm 
~m^. 3, G-\f* (MJ7;^n^f^) t°n ^/w Mfc-*S7MfcK 3, 6 
-If* fcTp^l'hBfc-&S7k&* 3, 6 — 3 — Kt°D^;l/b g£ZL*£7K 

^ N 3, 6 -^a-tfa^^hig-^TKfe. 3, 6-^nct 5 n^;i/^Z 
MtM^k 3, 3' , 4, 4' -^<y)/7xy yr h7*;^>iz|l7k^ 2, 

3, 3' , 4' — <yy7x/yf f7*^#^»Zj|** % 2, 2' 3, 3' 
^<y/7x; h 7*/^>l6-i7|(ft^ 3, 3' , 4, 4' - t^x^/br 
^•7*^2l?^fife~^7K4&. tf* (2, 3-^;l/tN=3ri/7x-;i,) ^ * ^"itTk 
4^ (2, 5, 6-h!i7/PtD-3, 4-v ? 77/^=¥v/^^-/i^ 
~*StR%K 2, 2-fcT;* (3, A-Vj] tv-fc^-yya^-tv) ^h/^-^StM^ 
2, 2 -If;* (3, 4-v ? ^yU^^->>'^=^) -l, i, i, 3, 3, 3 — 
=3ri?-7/U^-a^n^^-il7K^ tT^ (3, 4 - v^/^tf;^ v^^xvu) =f 
iVZLWtJto, (3, 4-i?#/U7$3riy7^^/\s) * umA^d) , 4, 
4' - [4, 4' -^7 7 > nt°yfy-v ; ( p vO ] tr* (7 
^/^~4g7k^)) > N, N- (3, 4-^*;U#^'>'7xn;l/) N-^f/U7^ 
^~&M<4^ If* (3, 4 -v^/^Tj^v^JixvU) v^^^/V^^^-ilTK^ 
2, 3, 6, 7 b9^y^^m~M7km. 1, 2, 5, 6 — J- 
7^ b7*^/fV^Z #S7k4^ 2, 6-^700^7^1/^-1, 4, 
5, h7#/l^:^~M7M^ fd"7xy- 2, 3, 4, 5-7^7*^ 
^-MtK^I. t°7^y-2, 3, 5, 6-^ h9^^^m~MA^f, 
>--2, 3, 5, 6-ff7^*'7iZim 2, 2' -v>:/n^r-4, 4' 
-5, 5' -tf^x::zvl^ h7 77/^/J?>^-4ffi7K^. 2, 2' -7^nn-4, 
4' , 5, 5' - If7x^ h vA/^^m~M7k^). 2, 2' —i?m— K— 

4, 4, 5, 5' - bf^znn/UT" h7*/^^Sfe— #S7k#Jx 2, 2' -v^/M" 



-19- 
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n-4, 4' , 5, 5' -^7x^7 h 7 #/I^>^~4ffi7M^ 2, 2' -If 
X ( h y 7/^0 7 X/l7) -4, 4, 5, 5' - lf7x^/7x V 7#/M? 7^~ 
3S7k^, 2, 2 7 -If* (M^nn^f/H -4, 4' , 5, 5' -lf7x= 
/l^T f> 7#/l^ ^»~^^C4*| % 2, 2' -If* (h!J/p^^f;l/) -4, 4' 
, 5, 5' -tf7x;x/7r h7#/M?7^-4&7M£j, *3«fcO*2, 2' If* ( b V 
-4, 4' , 5, 5' fc*7x^/U^ b 7 #/U#7^-«C#jtf^ 
<bit-£flt*<D$£H|g 1 9 JSlEife<7>xV * 7° W „ 
2 1. 775W3:o — 7i- l/yi?7 5^ m -7x=ii/yi;7$^ p— 7 
isl/y^7^, 2, 4-^7 5/b/i'xy, i, 4-^75y-2-^ K 
7^<7-t?7, 1, 4 - S^7 $ / - 2 - 7x=A^y? y % 1, 3-^7^7-4 
-^nn^yf 4, 4-v'7^/t*7x=;l/ > 4, 4' 5?7 5 7^7x=/l/ 
7^7, 2, 2 - If* (4-75 7 7x^/1/) 7n/N'y, 2, 2 - If * (4— T 
U7I-/1/) -1, 1, 1, 3, 3, 3-^t7/^o7o^ 4, 4' 
-i?7$7i?7x=;n-f^ 3, 4' -t?7 5 7 7x^i/x-f/K 1, 3 
-If* (3-7^7 7xy df-v"-) ^<7if7, 1, 3 -If* (4-7 5 7 7x7=^ 
7) -<7if7, 1, 4 -If* (4-7 5 7 7x7^) ^7i?7, 4, 4' -If 
* (4-7 5 7 7x7^7) t'7i^/K 4, 4' -If* (3-7577x7^ 
7) lf7x=;K 2, 2 — If* [4- (4-7 5/7x7^7) 7x^j 7°n 
a?7, 2, 2 -If* [4- (4-7577x7^^7) 7x=/l7) -l, l, l, 
3, 3, 3 -^3fx7/l/2j-n7°n/-?7, 4, 4 - 77 5 7 i?7x=;^tx- x 
/K 4, 4' -77 5 7^7x^7/^7, 2, 2' —77 5 7^77*7x7 
7, 3, 3' -7757^7/7x77, 1, 8-77 5 7x7^77, 1, 5 
-7757x7^77, 2, 6 -775 7 fc° U 77, 2, 4-7757tf!)57 
7, 2, 4-577 5 7- s - b V 7577, 2, 2' -If* (Mi7;^n7f/U 
) -4, 4' -5775 7 tf7x^/K 2, 2' -77'n^-4 , 4' -7757 
k'7xx;K 2, 2' -57777-4, 4' - 77 5 7 If 7x = /K 2, 2' - 
7^pp-6, 6' -77f^-4, 4' -7757t°7x^;K 2, 2' —7 
7^vp-4, 4' -77 5 7 If 7x=/K 3, 3' -77f^-4, 4' -77 
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;if7x=/K 2, 2' -is%/U7$T/l'=i3riy- 4, 4' -v>7 5y t"7x^ 
4oJ;TJ«2, 2' -v^/i/^X/i^^r^- 6 , 6 7 -S^fvu— 4, 4' — i?T ^ 

2 2. ^#^-*i7K^^^: (x) (7£tp<DZnMn&BK^\,^Tj£MLfch(Db 
m—<Di><07b*hm&. m«:0~2<Z>|g#rC£>5) T*&5§t 1 9 ©f'f 
>T : 



(X) 




2 3. ~4&E7M£lJi, 2, 2' -v^n^e— 4, 4' , 5, 5' -tf^^c^/I^ 
h^^7/l-7j?^~«l7K^ 2, 2' 4' , 5, 5 ' -tf^^- 

A'T 1 h7*^*>i~ *HtzK#K 2, 2' 4, 5, 5' — If 7^ 

-^7 b 7^7/^^ife~^7K4S)s 2, 2' -v?3— K-4, 4' , 5, 5' -If 
y^-jVy" Y 7Z>/^7$>m~ MtM^ 2, 2' flsOrxi — 4, 4' , 5, 5 

' -fcf :7zn-/i^r h^/i^^ife— &§tM&* 2, 2 7 - if;* (h!J7;vtn^f 
,U) -4, 4' , 5, 5' -\f7^-=-)V7- Y7%i$l/m.=Mit3fo, 2, 2' - If 
7s (M)^DD^f;U) -4, 4' -5, 5' -Jf^^-yU^r h 7 # /M? VBfc— 
4KtK#J n 2, 2' -If;* (^7*0*^7^) -4, 4' , 5, 5 ' — \fy=sL~ 

tv=r h9^/^^m~ 4H7K#»*5«tt>*2, 2' -tf* (hya-K^f-^) -4, 

4' , 5, 5' -tf^^zr/^ h7^/^>^-M7K#J^bj^Sl¥^fe^i-S 
MjRjg 2 2 ©fV * :/ W „ 

2 4. ffiBfc^JS, tft^S, I^MT-«i:^^e^^iBg$^fc^®. @E 
1 ©^ffiKiffl&Ogl 1 (DM, ^S©I 2 Otgffi^jfigiDf 2 

©m^. i &£x$m 2 <7>m®«m^^^^^$ti5 <t # t^iwti 
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Vnmti^(0 (a) l$£.Tf (b) <^B¥^bal^$6r ^^r^^i-^^^V^ 
: 

(a) ^ (i) 4oj:D? (i i) frbf$%mfrbmn^zmm.m-mz*jM&cD& 




(b) 5£ (i) % (i i) *3,fct* (i i i) frbf&zmfrtbmiRZtiZGmfe 
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t 
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F*5J:t/G«JtW^ s CH2I, C (CH 3 ) 2I, C (CXa) 2S (Xtt^D^ 

vT-*>5) o cos, ow^, smT-, S02S, s i (r) 2 s (RfiH N mm 

Bit, AD^y, Ci-sT/l^/K Ci-s^n^i/ft^T/i^K ^^-^xttg^ 
z « N 0~3(7)S^:-efc5 ; 

pfcj^qtt. -etL^tLO~3SoJ:t>'l~3^)SmT^>9, p *5 J: Z>* q ^ 1 J; V) 

o 

ti^y-r^ wfli^Tfsco (a) *3«tt^ (b) frbffczmfrbmviztizz- 
(a) it (i) *3«ttjt (i i) frbf&zm*bm&irzmm&miz*ft&&<D* 
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(24) 



118 12 



0) 




00 



(b) ^ (i) x (i i) tsxxf (i i i) h'mmztiz&m 



0) 




00 



P «J 



(iii) 



P Q 




(^mJ^T-^C 1-20 ; 

F:feJ;t>*Gte*W*£l3\ CH2S, C (CH3) 2S, C (CXa) 2I (Xtt^ny 
^^£3) <, COS, Ol^f, SI^ SO2I, S i (R) 2S (RI4H, 
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m=^^^^xj^nh(ou^m (^»t i~2o) frtbf&z>m*bm& ; 
z & N o~3<Dmm-?h& ; 

xttl 0 OfabO^ tmfrZtf, yte^Mzttfc\^XOfrb 1 0 0 — tmfrZ) 

o 



(a) ^ <i) *5j;t>* (i i) frbf&%mfrbm^zmmmmz.°im&(D* 

(0 




00 





(b) it (i) . (i i) *3«tTj5 (i i i) frb&z>mfrbmtR£tiz>mmt 
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(i) 



(26) 



IW- 8-51 1812 



00 



F*5it/G«*W^^ CH2S, C (CHa) 2I, C (CXs) 2S (X{i/Nd>r 

>x°h%) o cos. sj^ x sozs, s i (r) 21 (RfiH. mm 

^bfife^P^^SU^^^) , *5«fct/N (R) S (RS(iBufB^(Ot(D) 7^£> 
P*5<tt>*q«. ^rtb j eno~3ioJ;t> ? l~3(Dfif!:-efc'9. p*5it>*q^ 1 J: ^ 
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o 

-MfrW, 3, ( hV y/^o t^/u) t°n ji/uhM—Mykyo. 3, 6 

-If* (^^/u) t 0 n^/i.h^-#S7K^ 3, 6-^3— Kt°n^^h^-4B|7K 
$K 3, 6 -^n^t'n^^ h $^4^ 3, 

4&7k4^ 3, 3' , 4, 4' — <y/7xy >^ h7#/l^>^~?lS7M^s 2, 

3, 3' , 4' -- <y^/7^y h7^/^>tZ«m 2, 2' 3, 3' 
-<^y^^y ^ h^#/l/^^-$l7k#K 3, 3' , 4, 4' -t'7x^f 
?-7%;U7$^m~M7ky9, \?X (2, 3 -^;^>-77x^ yu) ^ ^ ^HMtK 
4^. h~\X (2, 5, 6-MJ7;l/tn-3, 4 — v^/U/j^v^zc^vu- 
~m^, 2, 2-\f* (3, A-^UfV^^y^-jV) ^C2/N 0 V-^l7K^. 
2, 2-bf^ (3, 4-Z?j7/lsjS3r^7^~/U) -1, l, l, 3, 3, 3-^ 
^r-^^/U^-n^a/N^-M^^^ t'^. (3, 4 - ^77/1^3^:7^^/17) 
7U-^tK^, (3, 4 -^TJ/l^^v-^zn-zu) ^yU^^-^TK^) , 4, 
4' - [4, 4' -^yynt^fV-^ (p-^^n^l/^^-drv^) ] (37 
?/lsm~M7kyd) . N, N- (3, 4 -v 5 ^/^^^^^^^) N-^^v^T^ 

^"Si/M^ fcf^> (3, 4 - v^/i^^rv^oc^iT) v^^^/i^^^ ^ -^tK#;, 
2, 3, 6, 7 u^-^r hyX/uyS^m—MTkyds 1, 2, 5, 6-7" 

W>--t" h^i7yl/7j?^-4tt7K^. 2, 6 -v 5 ^ □ i^- l , 4, 

5, 8 -7- h z 7ts)^if^W.—^i^^, =f-^y=^^- 2, 3, 4, 5-^h777# 
^-^7K^, ^7^-2, 3, 5, 6 — t h^^^>m~M^, 
^-2, 3, 5, 6 -f h^^^l^m—MA^Os 2, 2' -77n^-4, 4' 
-5, 5' -If^^^/UT" b^^^V^-^TK^I. 2, 2' 
4' , 5, 5' -t^^xi/ux H7#/l^>^-$£zM^ 2, 2' -v>3-K- 

4, 4, 5, 5' -ify^^/^h^^/^^m—MyK^. 2, 2' jVOr 
u-4, 4' , 5, 5' - \?-7=^=-)V=r h ^ TJ/I^^ZL^tK^s 2, 2' -f 
* (hU7;l/tD^f;U). -4, 4, 5, 5' - t^a^/lx^ h 7 TJ/I^V^Zl 
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ftMcft^ 2, 2' -If* (M)^no^f;V) -4, 4' , 5, 5' - If "7*.— 
As 3 ? h7%/\si$>m—Mfcya, 2, 2' -If* (hyyot/fyv) -4, 4' 
, 5, 5' -\f7^.=-/^ h9^J^>m~M^, fc t t^2, 2' If* (MJ 

a— k^^/w) -4, 4' , 5, 5 ' h9$^>m~m*mfrt> 

6. zmfrh&&m&<Dmmt&2 6^sb*©7^;*:7w„ 

2 8. ^7^110-71-^7^, m-7x^i/yi?7^y v p — 7 
1/7:77 5 7 N 2, 4—775 7 b/1^7, 1, 4-i/7^y-2-^ h^r 
v"<7-tf7 x 1, 4— 775/-2-7x^,W<>'i?:^ i, 3-^77-5/ -4 
-^oa-<yfy, 4, 4—77 5 7 if 7^xvK 4, 4' :/7^/i/7x^ 
7^7, 2, 2 -If* (4-7?y7x^;l/) /n^y, 2, 2 - If* (4-7 
5/7^xvU) -i, i, i, 3, 3> 3 -^drf-^/^n^n^^, 4, 4' 
-i?7^v?7x^x-f;K 3, 4' -^7 5;7x^;H-r;K 1, 3 
-tf* (3-7^7 7x/dri/) -<7if7 x 1, 3 - If* (4-7 5/7^/3r 
-7) -<7if7 N 1, 4 -If* (4-7^7x;^y) -<7if7 N 4, 4' -If 
* (4 -7 5; / 7x/ 3-7) t^x^;!/, 4, 4' — If* (3-7^7xydf 
-7) tf 7:x:-/K 2, 2 -If* [4- (4~7U7x;^y) yzjz^jv) :7n 

2, 2-t** [4- (4-75/7xy^y) 7x^;u] -1, l, l, 
3, 3, 3-^t7/^o7nAV, 4, 4-77 5 7 -77x=;uftx-r 
/K 4, 4' -77$;77x^M^ 2, 2' -^7 5/ ^7/7x7 

7. 3, 3' -^7 5/ ^/7x7^ 1, 8— 775/^:7*W7 > 1, 5 
-^7^t7^uy, 2, 6-^7 5 7 t°y -77, 2, 4-7757 t°!) v7 
7, 2, 4-7757-S-HJ7S/7, 2, 2' -If* (M)7/^P7f^ 
) -4, 4' -i^7 5 7t*7x-/K 2, 2' — 77*n^-4, 4' -^77 5 7 
t'7x^;K 2, 2' -7/77-4, 4' -/7 5 7lf7x=/K 2, 2' - 

6' -^f/lz-4, 4' -/757t*7x=;K 2, 2' --7 
/^VU- 4, 4' -/7 5 7t7x-;K 3, 3' -/7f^-4, 4' —77 
5 7 t*7x^;K 2, 2' - =^7- 4 , 4' -/7 5 7 1f7x = 
/KfcJ;t^2, 2' -^/V^T/l'a*/- 6, 6' — 7/ ^Vl'- 4, 4' -/7 
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^ : 



(x) 
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1 . 1 d 1 /g ; T g = 2 7 5°C ; T (-5%) /£^ = 5 7 0°C ; T (-5% 
) N2 = 5 8 0°C ; -t LTm-y l^y— yU N p -^pd7x;-/K NMP, jo 
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mmm3 

Wifi3, 3' , 4, 4' -v^^^^/^/W/^^^ h^^7/^^-fi|7K^ ( 
DSD A) $5&Xfi2, 2' -If* (hVZ7/Uj-u^^/\s) -4, 4' -v>T^/ 

if y^=z/u (tfmb) (Dfr^tfy^* v<Dwmm*mm-rz> 0 
mmzte^xuim-mm.T^ y*; y ^o. o6 g mtsm-^ 

Vy*— yU5. 7 2 g WO^Mi^ 9 @ft-a*l Ofii%) ^CTFMBO 
. 9 3 ^ y ^ ;u^t? ^ < li«HD S D A O . 935y^^DLfc D i 
»3HP B 1^<lULfcI, 2 O 0°Cifi< t»tt, 3 fl#P^jmf# L 

^y-^Ti^u ijin 5 0°Cf2 4iitr B miUc o 

^rOS^COtSK : 3 0. l°CKtertZ>m-? U/- /^©HWttft U ] = 
1. Od 1/g ;Tg = 3 2 0t;T (-5%) /£j&= 5 4 0 °C ; T (- 5 % 
) N 2 = 5 1°C ; UVt-^ : jgKt£<03££= 3 7 5 n m^: L-Cfti«5ig|H£ = 8 
5% ; ^rUTm-y l/)/-;K p -;?nn7xy-;H-pj^„ 

4 

&mi*3, 3' , 4, 4' -If -7^=- JV=t Y^-XuV-m^m^Mi^M (BTDA 

) 

:fcctO*2, 2' -if* (h]i7;^n^f;v) -4, 4' -i^7^k'7x^ 

(tfmb) <D*^y-r ^ F<Dumm&m.w-tz>o 
m&izi3\,^xN2mm^T4 v >o. os g (ttS) ^-aWi-^m-y 

V;A-/U6. 9g (««liS!ia^I10li%) tftTFMBl. 
0 9 5 U */^tfiK liA/^tBTDA 1 . 2 5 ^ V Lfc„ gfig 

$j£3B#p B ^< f±AyLfcm, 2 0 0tjfi<CWLt, 3 H#Fri1*flJ3f Lfc 
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* J -^XtftW U iffTl5 0 2 4 L7c 0 
-?:(7)fi^(DttK : 3 0. l°C^*5^5m-^ l-y— yHfJOHW^S U ] = 

4. 9dl/g;T (-5%) § 0 0°C ; T (-5%) N 2 = 6 0 0°C 

. uv ^v_^ . ^^±= 3 9 o nm^LxmMmmm=8 4%;m-? 

#0i|fi2, 2' -If* (3, 4 -V"^)VT^^r-y-7aL~)V) -1, 1, 1, 3, 
3, 3 -^^f-^/U^-n^D/-?^-^^, (6 FDA) jo<fcO*2, 2' -If* ( 
MJ7^n^W -4, 4' -^7^1f7x-;l/ (TFMB) £>/j^/Ky 

fai^v^N2#iiT^ y^f-y y >o. 2 g (ftS) ^tt^m-^w 

y-/U3 2. 2g (iMeii3!)|Mil0lt%) ^CTFMB4. 
6 8 ^ y ^l-^iftfK FDA4. 6 85y*;^aLfc 0 ^ 

S££r 3 B3f^< f±As L7ct£. 2 0 0 °C£ < LT, 3 Btf H 1li^ Lfc 

* y — /u-c8fc#- u ^bet 150 °c-e 2 4 B#p B m*i Lfc„ 

^(Dm&faCDVkn : 3 0. l'CtCfeJtSm-^ /Kf<7)@W*i* C u 3 = 

1 . 42dl/g ;Tg = 3 2 0°C;T (-5%) 5 3 0°C ; T (-5 

%) N 2 = 5 4 0°C ; UVr-i? : @93t£3S£= 3 5 0 nm^Ut«= 
9 0% ; -t LTTir h ^ N ^y^/V, m-^ W}/— /K p-^PD7x/-;k 

Hife^iJ 6 

#0»J«:2, 2' -If* (3, 4 --Jjjj\'7$* ; Ls-7^~;V) -l, l, l, 3, 
3, 3 -^^^U^n^a/^-^TM^ (6 FDA) 4o«tt>*4, 4' -^7 5 
y-2, 2' -^PP-6, 6' -^f^f"7x-;U (D CM) 
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(51) 8-511812 

3. 9g t)B*^il 011%) fCDCM4. 685!)^ 

^^<(U»6FDA4. 6 8 $ V ^/U&SSflq Lfc„ ^^£3^ 

3 OmlON-^^vUfn p (NMP) T*#f?U *ttL<^< 
ttA, Lfc 9 5 J i l (c» Lfc 0 «fc«R LfcS^ft^lM^i o 

TUX^ U J. * / -/l^T^# U 1 5 0 °C-e 2 4 B#fg]$&l Lfc„ 

^:<Dfi-^#:<7)t£fC : 3 0. 1 ttfcrtSm- * /^©H^Tttft C 77 3 = 

1. 10dl/g;Tg = 310t;T (-5%) /£fC= 4 4 6 °C ; T (-5 
%) N2 = 5 1 2°C ; U V- Rim^X-^ : »3tt«r= 3 7 8 n nu ftffi&QB 
I=9 2%;-eU7-fehy, THF, v-^ n^^r^y ^ N ^op*;^, DM 
F. NMP. DM P. DMA c fciVm-^ l^y-zHC^tt, 

MMM 7 

*Wt3, 3' -4, 4' - yfP^^/VT h7%/ls7$^m~MfcV!) (BPDA 
) 5o£Tf4, 4' ^75/-2, 2' 6' -^^t'7x^ 

/i- (D CM) ©^*°y-i'$ K<D^it&SraftK-r-5o 

m^c^i^Na #111^7^ y >-o. 2 g ^ttsm-^ wy— ^2 

9g (»Wili3!)«il0li%) tp(CDCM4. 6 85!)^ 

^KlMfttBPDA4. 6 8 ^ ]) teju&mm Lfc„ S»SK*:3i*ra*»< 
te/^Lfc^ 2 0 0 c Ci5< CWLt, ^M^^3NF^It«FL/c 0 r^^'Pt- 
J t<Z>KJSiR£'tta>e>^ 5 K-fk07KS:ttm$^:fc„ ^(D^W.* 1 2 0°CM£P£-tJ: 
3 0ml©m-^l/^/i/TtiRU L<^<^Lfc9 5%x^y 

X*Wfc U «JET 1 5 0°C-C' 2 4 Lfc e 

^(Dm&fcV&n : 3 0. l°C^joltSm-^ U)/— ^©H^TttS C u ] = 
5. 3 9 d 1 /g ; T g = 3 4 2°C ; T (-5%) 4 6 5°C ; T (-5 
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%) N 2 = 5 1 6°C ; UV-lsr&ftx*-* : SWt£2£»r= 3 7 4 nm. 

HJ£#iJ 8 

;£W34, 4' -^-df-Vv^^^/UKMTkfe (ODPA) jfcJitM, 4' -i>T 
^ / - 2 , 2' 6' -^f/Hf7x^;P (D CM) O/^^e-tK 

^ia^*5v^TN2#HmT>r y^r/yyo. 2 g ^ft^m-^ wy— ^2 

8g U 1 011%) fi!DCM4. 6 8^^ 

^<(U»ODPA4. 6 8 5 y^-/l-£M]Lfc 0 ^^^4B#Ph1^< 

fcfl. 3 OmlOm-^uy— /^T*»?U L < fr< fcfcA, bfc 9 5 y 

-egfe^L, i)ETl 5 CCT* 2 4«FWJ(£«|bfe 0 

^©l^^ttf : 3 0. l°C^3otf3m-y Uj/— /t-^C0@^fM [77] = 
3. 4 5d 1/g ;Tg = 3 3 7°C;T (-5%) 4 4 8 °C ; T (-5 

%). Nz = 5 1 4°C ; UV-"srm3tx-^ : ig^t£«r= 3 8 0 n m. ftiiiigK 
S=8 8%; ; eLTDMF, NMP, DMA cfcit/m-^ V/-MlBJitt 0 

3:09(14, 4' 3' -4, 4' -^y/7iy>rf7 

*^tJ?^-MtK#J (BTDA) *5«tO«4 > 4' -v i T^/-2, 2' -v>y n 
n-6, 6' -v^y ^/Hf^^-A- (D CM) y 4 % WM&fe&UW 

^?tfcdov>TN2#ffl^tT^ y^y y >o. 2 g^w-r^m-y u-y^2 

8g (iI©ifiH^ @Mi 1 0 11%) ^i:DCM4. 6 8-;!)^ 
*£ttfr< IUWCBTDA4. 6 8 ^ y ^-/U^^PLfCo Bk«ttSr 3 «fRB**< 
«A,L^m> 2 0 0'Cifi< (dOiLT s ^M^3B#r^M«Fbfc 0 ~tf>B#P B W' 
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(53) <&m^8-5 118 12 

U ^JET 1 5 0 2 4 P#rag;#g Lfc 0 
-e^fi^^ttM : 3 0. l°C(-*5it^m-^ l/y^-^^KOB^S C r? ] = 
4. OOd 1/g ;Tg = 2 8 9t;T (-5%) /$I-4 6 4°C ; T (— 5 
%) N 2 = 4 7 7°C ; UV - pT^^-^ : jgTO:iI®r= 3 7 8 nm s SifHigW 
g=8 5%;^tt^PC*A N DMF, NMP, DMA c *5«t £Km-^ 1/^/— 

MMM i o 

*Mtt2, 2' (3, 4-i?*^V7x=A,) -1, 1, 1, 3, 

3, 3-^^-^j^w^uy<^-M^^a (6 FDA) *3«tt^4, 4' -v?T5 
y — 2, 2' — *?jj/Vi£-7 b^rv'— 6, 6' -^f/P^x^ (DABMB 

9g (ilOf^Ii^ 011%) ^|:DCM4. 68^^ 

tWKMil'BPDA4. 6 8 ^ y ^e/l-%^0Lfc o l£^^£r 3 NfF^K 
ttA/Lfc^, 2 0 0°Ci£< t»UT, I^M^ 3 B#F«^ L/c 0 ^(D^m^\^ 
^(DBLI&U&mfrh't 5 K<ffc£>7k£*4tH£-tf7c 0 ^©^^ l 2 0°C«£P£ii: 

fc^. 3 OmltDm-^ l^y*— /^T^RU ^(^f U<^<(iA,Lfc9 5%x^/ 

U 2$J±T 1 5 0 °C-C 2 4 B3f B m*i L/c„ 
^(Dm&fcfD&M : 3 0. l°Ct^3ott5m-^ l/y-zP^OlW C t? ] = 
0. 6 5 d 1/g ; Tg = 2 2 3°C ; T (-5%) /ffi^= 3 5 0 °C ; T (-5 
%) N 2 = 5 1 6°C ; f LT7t h v^n^dr1?V>\ THF, ^oo^i/ 
A, DMF, NMP, DMA c feitKm-^ l^y— yUlCpTM^o 

HWJl 1 

^#ij{i3, 3' -4, 4'-f7i^Th7*/^ViiizR!fe (BPDA) 
feJ;t/4, 4' v^T^y-2, 2' -v^/UtK:/ h^rV- 6, 6' -v'^^t* 



-53- 



(54) 8-511812 

^zc-^ (dabmb) c7>*^-7Ky-f ^ b*<Dmmm&nw~tz> 0 

3 g mmcomzmm^ om%) ^i :DABMB4 _ 68^^ 

^£-a tfa> < te/U&f&i- BPDA4. 6 8 ^ JJ ^A^^P Lfc 0 3 &rm 

fa< l$A,Vf^ 2 0 0°Ci£< ^PUftbT. ^M(C3B#P«^Lfc 0 

^•tirfcfl. 3 0ml©NMPTff?U WL<^<I^Lfc9 5%x^y^ 

^(Dm&fc(DfeW : 3 0. l°C^*5{-t6m-^ l^y-^^g^-^ ( „ ] = 
4 . 25dl/g;Tg = 215°C;T (-5%) N 2 = 3 3 8°C ; ^ LTTH 
F x ^nn^;WA N NM P N DMAc*5j:t>\ m- ? Ul/— M?- »JMfe 0 

MMM 1 2 

*Mf*3, 3' -4, 4' — <y^7x/ yf h^^j^^mMTkm (bpd 

A) fciLM, 4' v^T^y-2, 2' h^v^- 6, 6' -v^^- 

^t-7x-;u (DABMB) co^^tKU-T ^ KO^it^?r^i-5 0 

5g >9 i^i 1 011%) fCDABMB4. 6 85^ 

;^tf^<[U»BTDA4. 6 8 ^ yyeyl-^^PLfc 0 K*gi£&3l$ra 

a>< ttAybfc^, 2 o o°cia< ^ap^lx. mum^ 3mrg\mft\^tz 0 ^o^m 

-^Tifc#U MJiTl 5 0°CT2 4B#Pfl^Lfc 0 

-^OM-^^^ttK : 3 0. l°ClZtetfZ>m-? UV*-;Utp<Dmft*m Ct?) = 
1. 37d 1/g ;Tg = 2 0 3t;T (-5%) N2 = 3 6 0 °C ; ^ LT T H 
F -» ^ p t=z NMP „ DMAcJoit;, m-^y'-;K p - ? u u~7 ^ 
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(55) <fci$i¥-8- 5 118 12 

mifcM 1 3 

*ffli±4, 4' * sl-MMTkVo (ODPA) A' -v>T 

2' -i/jj/utfy' j>3rv-- 6, 6' -^f;H;'7x^ (DABM 

b) (D**#y 4 ^ F<Dmmm&nw-fz> 0 
^^'*5v^TN2#la^;T-r y^y v^o. 2 g^Mnm-^ wy-^3 

5g W©|fillS!)@^ilOliro) ttDABMB 4. 68?!)^ 
)^*Stsfr < teA/^^- ODPA4. 685!) ^r/U&WM Lfc c ^§?££f 3 B#Hg 
*»< teA/Lfc^ 2 0 0°Cifi< IdPBLT, »^ 3B#P«^L£: 0 r<DB^ 

3 0ml©NMPX^U L < JiA, Lfc 9 5 %^ 7 -/^ 

1 1— j&bPLfco MLfcm^^ii^ioTilX^U, ^*y — ^"CifejfrU 
iffTl 5 0tT2 4l$IBfaiUfc o 

^rOfi^Ott® : 3 0. I'C^JtSm-^ 1/^— /HfCSlTM C 77 ] = 
1. 85dl/g;Tg=191°C;T (-5%) N2 = 3 3 6 °C ; ^LTTH 
F N ^np*;^ NMP N DMAcfcit;, m- ^ 1/^- /M£ nj"^t£ 0 



HJfe^iJ 1 4 

*Wtt2,.2' -tf* (3, 4-^/Hj?^r->7^=.yU) -1, 1, 1, 3, 
3, 3 -^^r^-7fV^-xi-f}a^^ZL^im!i (6 FDA) joJ;tJ*4, 4' % 
/-2, 2' -v^/M? K^^-^riX- 6, 6' - v>y ^vH^j^A' (DAB 

db) <D*^7ii}) ^ * \?(Dmmi£&mw-tz> 0 
Mtfc^tNzfi^T'f y^y y >^o. 2 g^tt^m-^ 

0g M©^liS^)lfrttlOli%) fCDABDB4. 6 8^!)^ 
/^^<Mtt6FDA4. 68;!)^»Lfc 0 ^*RSr 3 B#|ffl 
a><ttA/Lfc8L 2 0 0°Cjfi< IdOiLT, ^M^(C3B#F«l#Lfc 0 

£-fr/c:f£ N 3 0ml<7)NMPT-^r|RL, L < ^ < teA, L/c 9 5 %^ y — 

# U #£J±T 15 0 °CT? 2 4 B#r«m^ Lfc 0 



-55- 
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%:(DW&tfc(D'&.m. : 3 0. iXl^&iJZm-? uy—jUtp<Dmft%i& U] = 
0. 43dl/g;Tg = 107°C; ^LT7t ^DDA^ty TH 

F N ^on*;^ DMF, NMP, DMAcfcj;^ m-y l/i/— /W-«J^tt 

o 

Hifc^J l 5 

«!lte2, 2' -tr* (3, 4-v ? ^7^^>i/^ac-^) -i, i, i, 3, 
3, 3 — ^^i^^/U^-n^n^VZlMTK^ (6 FDA) :fc3«fcrM, 4' -i^T^ 
/-2, 2' — *?1jfl'i$'<ls97 s l3**i/— 6, 6' -v^^^yut^x^/i/ (d 

ab p b) (D7fs^#y ^ * vommm^mm-t^o 

2g (^Wfilta'JlMilOliro) 4>|IDABPB4. 6 8^^- 
/I'Sr'a < teAsMWH^ BTDAO. 93^!) ^e/l^^D Lfc 0 3 
#KfiA,L/c^ 2 0 0°Cifi< (dPitt, S«^^3B#^|i^Lfe 0 r.COB#^ 

^•^tcm, 3 0mlONMP-e#^L. L < fr< fiA, L7c 9 5 / — /I/ 

#U iffTl 5 0<C-e2 4B#r B m^bfc 0 

^(^fi-a-^^ttK : 3 0. l°C^*5t-t5m-y l/y— /l/>p^>@WM C tj 3 = 
0. 43dl/g ;Tg = 100t; ^LT7t h ^n^f/y, TH 
F N ^nnjJvl^A. DMF X NMP % DMAc:JoJ:t>\ m- y V-y*— /Kl pTM£ 

MMM l 6 

#0»lti:2, 2' -t^ (3, 4 - ^/M^v^zil^U) -i, i, i ( 3> 
3, 3-^3r-y-7;Uj-n-7us<ls-m?k%to (6 FDA) io±Xf4, 4' -i?T \ 

/ — 2, 2' -^^/^^-y y^'^^-df-^- 6, 6' -v^y^-^tfy^^/i^ (d 

abob) (DTt^tf}) ^ ^ vcommmzmw-tZo 
^^(^fcv^TN 2 #ismT^ y^y y >o. 2 g ^-g-w-r^m-y i^y-yus 

4g «©WilISi5«il0lt%) W:DABOB4. 68^* 
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/l'Sr'atpaK WcA/*»»C 6FDA4. 6 8^ ^/i^gsTJP Lfc 0 3 
s&Ktt^LfcSL 2 O 0°Cifi< ttlLT, 3 B#r««F L7c 0 

£it7t^ 3 0«il©NMP-CfRU &*£$(L< 2r>< ttA/LTt 9 5%^?/— )V 

# U ^cflET 15 0 °CT' 2 4 15(18 f£& Ltc 0 

Wm^W-(D^E%: 3 0. HCI^t-Sm-^ U'/- ^©HW*!^ U ) = 
0. 4 3 d 1 / % ; T g = 9 5 °C ; ^rLTTir h ^ o^dr-y-/ ^ THF 
, ^na*;l/A N DMF. NMP, DMA c 33 it>m-^ l/^- Mz nJ^t£ D 

HJS^iJ 1 7 

«ij{3:3, 3' -4, 4' -^oy^^-y ^y 1 - hv^>^^m~M7k^) (BT 
DA) i:2, 2' -tr^ (MJ7/wto^f;>) 4, 4' -v^T^/t^x^ 
(TFMB) (D^tKP ^ 5: K^itfe^|ftPJi-6o 

^H#ISfrF^.&t-:ib^T 9 . 0g(7)NMP^|iTFMBl. 5 5 0*/^ 
-aW GS&llMftMkS 0 1 Olt%0@Mft) t5^<IU«BTDAl 



1 5 y ^^<tM7K^3. 4 1 ^ y^/l-^^PLfc 0 ^©»24»<tt 
A/tT8ml©NMPT*tl?U L < fr< fit A/ L7c 9 5 %^ y — /H 1^ 

1 5 0°C-C2 4H#H8$fc8|Lfc„ 

fi-£(fc<£H4SC : m-i? uy— /Ufp 3 0. 1 *Cfc:fc5tt3@*r*fe& [ 17 ] = 0 . 8 
4dl/g (^yT^ K-i6©*Bg#:) ; T (-5%) 5 5 0°C ; T ( 

-5%) /N2 = 5 6 0°C o 

H«60»J 1 8 

«fjfi4, 4' -tdrv'v'y^^iM (ODPA) t 2 , 2' - fcf* (h 
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!J7;^n^f/l/) 4, 4' -i/7;;if7i^ (TFMB) <d *k y 5; 

^*#ffl^T^a^^V^T 5 . 5 7gONMP^(ITFMBl. 56^^ 
C^MM£fi*S<!) 1 5li%©|^i) tS^<li^jStODPA 
1. 56^y^Saitfc 0 -t©*&Sfc«:2 4H#IWj&><f±A/b;fc:tL t°yv J ^2 

. 6 7 ^v^^tm^mm2. 6 7 ^ u^iiDtfc 0 ^©^^2 4i^n^ 

<lUtX8ml©NMPT^U b < fl>< bfc 9 5%x^/^;n 

BET 1 5 0 TCT 2 4 RftftttA LfCo 

fi-^^C0|4W : m-^ U;A- /Wp3 0. 1 TCfcjStt S C tj ) = 0 . 5 

7 d 1 / g ; T g = 2 7 5 °C ; T (- 5 %) /^M = 5 7 0 °C ; T (- 5 %) / 
N2 = 5 8 0°C o 

mmm 1 9 

^"1(13, 3' -4, 4' — v^m- h ^/^^^"MzR^ ( 

D S DA) £2, 2' -\f* (MJ7/I/to^f;l/) 4, 4 7 -v>T^/tf:7zc 

-/u (tfmb) ©^^/Ky >f 5: Y(Dwmm*mm-fz, 0 

"MMW\$%TMU.\Z.$$\^X 9 . 5 3 gONMPtp^TFMB 1. 5 6?!J^;l/ 
Sr^W (»jK^fifcJl*a5 1 OH%©|ftti) f5^<tt«l'DSDA 

. 7 ^ y ^e^^4tt7K^4. 7 ^ y^E-^^^OLfCo 2 4^pW^< tt 

A/tT8mlONMPT«U b < a>< fiA/ bfc 9 5 J — ;V\ 1 — 

8^)Pbfe„ ^Ky 5 KSrilififCto-CiR^b, /WT'gfe^b, &t£i£JBET 

i 5 o°c-c2 4mm&mi,tc 0 

m^WoyfeM : m-? UV— /H£3 0. l°C^*5{t5@W#^^ C77) =0. 6 

8 d 1/g ; Tg = 3 2 0°C ; T (-5%) /£M=5 4 0°C ; T (-5%) / 
N2 = 5 1 5°C 0 

=>7$V4^ Kffl 1 Igjfe 
H«iJ 2 0 
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*mi-&3, 3' -4, 4' -^<^yy^/ YyA^>m~m^ (bt 

DA) „ 2, 2' -tf^ (M7/^P>f/l/) 4, 4' t'7x^ 
(TFMB) *5«fcU«4, 4' - v>T ^ / t^oc^/uj:— y- ,\, (DDE) ^ 

^mwmnT^mcm^x^ y*; y >o. os g (^10 &-^rr<5 9. 8 

-aW Ggft&ftttili 9 1 OiI%©i^i) t§^<iU»BTDAl 
. 8 6 ^ y ^/^mu Lfc D ^r^^Sr 1 B#W^< ttX Lfc^, ^(D^mi: 2 0 

m-^ U ^« L < ^< ti^ Lfc 9 5 %^ y — >n_ 1 ^miM 

MEET 15 0 °CX* 2 4 B^f H m^ Lfc„ 

&m&fc<D&W : m-i? 1/^-/1^ 3 0. 1 T:^3oit £ g^Ofeg [ rj ] =0. 
35dl/g ; ^ LTm-y /i^ ilfp n a ^oiy — Mz. bI^14 0 

H»'J 2 1 

*mvtz, 3' -4, 4' - \?7^~/\sr hv^/^^m—MTkm (bpda 

) t°a^7Uh^-4B|7K^ (PMDA) <t2, 2' - tf ^ (HJ7/Vto^f 

/U) 4, 4' -i?T % J f7x=yi/ (TFMB) ^ Lfc = y ^ 

mB.K&^TNzWmM.TJ V ^0. 08g (HzM) ^tt5m-^ 

l^i/— /U8. lg (»f f ItS 5 IMil Olt%) cp^TFMBl. 
5 6 * y -^u&^tf rt> < (iA/^^iC BPDAO. 78^y ^t^^r^P bfc D 

1^^< {iA/Lfc^ N 2 0 0lCifi<II»LT, 3 l$ffi|t& Lfc 

o ^.^2^ 0. 7 8 ^ y ^KDPMDA^^Ot!) =*^— Mt»tfc 

□ HM^?r2 o o o cm%\zn-Mm\^^(Du^3mm^t^ 0 tcommzmm 
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&m&fc(D&M : 3 0. l 0 C^*5rtZ>m-? uy-/Utp(Dm&*km Ctj] =2 
. 3 0d 1/g ;T (-5%) /N2 = 5 4 0°C;-eitm-^ky ( -/K p- 
^ d n -7^- J -^^pl^tt 0 

HJ£#iJ 2 2 

*^Jtt2, 2' -If* (3, 4 -V'^)Vif^%/'7^^;v) -1, 1, 1, 3, 
3, 3 -^^f-^y^u^n^V-M^^ (BTDA) £ N fc° n ^ b ^ ~ MtK 
fr(PMDA) 2, 2' -If* ( MJ :7/M"Ci * =f-/V) 4, 4' -v^T^/ 

(tfmb) &^—x\c^fc^#yj%\?<DMmm&mw-tz>o 
M(c*jv N 2 #ffl^T-r y^y y ^o. os g (ffift) £-^H-3m-y 
ixi/-/i.8. lg mm^miLmm^vm&^mi oii%) ^htfmbi. 

5 6 5; y ^/I/^r^tf7)K teA^$ac 6FDA0. 78^!J L7c 0 

1 &fmfr< «A/Lfc^, 2 O 0°C^< ttllT, 3 Bf^li^ Lfc 

o ^iBl-JftiPgL *<D*V =*-r— mWilZ 0. 7 8 5: y *;WPMDA^»Lfc 

m 

^M^ffcOttSf : m - ^ 1/ /-/Ufc i r/ p - ^ n p 7 x / -;Kc njf ft„ 

Hlfe^J 2 3 

2' -v^n^-4, 4' , 5, 5' -t'7x^f Fy^MV 
(DBBPDA) (DMmm&ffin-tZo 

^^{-^v^TtKI 5 Oml^t-N a OH 1 0. 88 g (0. 2 7 2^) 
Z>W&iZ3, 3' , 4, 4' — \Z~7 h^^/^^m~myi<i^0 (BPDA 

) 2 0. OOg (0. 0 6 8^) *mM^fc 0 Ii^5Igt'trofc 0 |ll 
g^^T. itulS^— 5 OtKfcV^T l . 5 0ml<a£Sl£:|fc><rt::8&!jnLfc o 85 
flnS^TiL liO^WtS^T^OM^ 9 0°CT^PfRiLfc o -t^jg-a- 
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^^Mt^JPit, fc&Tkmti-hV !?AT*4>fPLpH^7. 0^Lfc o 3? 2 
, 3 :fe£t>lf§ 4X^-^2, mm<DJjmz$£oX 2. 0 0ml©IiMUc o 
|5IgT1i2. 5ml(7)^:m^^ffi U 5 0°C-e»Lfc o -^(D^^9 0°C(C1 

0 0°CT?K^T 1 Bfe^bfCo -%:<DWn%: 2 4 0°C-C#^£^ }^3L>q3-?$S 

Mf B HTDBBPDA6. 08g (20%) &#fc 0 

4»ttl:mp = 24 9~2 5lt;iH-NMR (DMSO-de) 68 
. 15 ( s , 2H, N 8. 64ppm ( s , 2H, ^#$0 ; I R (K 

Br) 1841, 1779 mfc^d) , 5 9 7 c m" i (C-Br) ; stW 

Lfc Ci 6 H4 B r 2 Oe : C - 4 2 . 5 1% H-0. 8 9%; ^W-fit : C - 4 2 
. 0 4% N H-0. 9 6% 0 

2 4 

W!H2 4 - b D 5 h n— 1 , 2 - ^vW<V-t? ^©1 

4-3-K-5-=h0-l, 2-^fMy^5 0. 00 g (0. 18 
^/^) , "J" h y £A MJ 7/^n7-feT- h 9 8 . 0 0 g (0. 7 2^) „ C 
uI75. OOg (0. 3 9^;u) , DMF4 0 Omlfcck^h^xys Oml^il 
^^m^A^^y K Dean-Slar k it h 7 5> "7°:fc £ tf««W*»< f± 
^Sriifc3f, 1 1 O^LJS^^^^lc^pLfCo ^©I^^IifiMT 

1 3 0°C^PBLfc o ean-Star k it f 7 V~7frt> Y jVx.^ 1 5ml £ 

S^£^i&fc:#iPL/£:&. -etLSrig3PJ©*^aAL N tfcK«&<Sr3li£>T^---7VU 

&f&yo(D&W : 1 H-NMR (CDC 1 3 ) 57. 66 (s, 1H, ^#g£) x 
7. 5 3 (s. 1H, % 2. 36ppm(s, 6H, CHa) ;IR( 
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W 1522, 1347 (NO2) , 115 l*3«fctM 13 6cm-' (CFs) ; 
IHC6H8NO2 : C-4 9. 3 2% s H-3. 6 8 % ; C - 4 9 . 6 0% 
, H- 3. 8 2% 0 

MM&\ 2 5 

&WfZ4— h V 7 jvirv *^-jv- 5 — T 5 y — 1, 2-^fMyfy©| 

M!f4 — h y ^/M-n^^vl^- 5 - — hn-l, 2 - f-;l^<y-g > 3 5. 
0 g, ?g+4j^4. 50g, FeCh • 6H2OO. 2 g 3o J: tM ^ J — ;H 0 O 
ml&atfltTl 5^WL/c 0 &*Ct K7 v^-TKfMfc (11. 7ml, 12. O 
7g> 2 4 5 y *M £ 1 I^BgWT 1 ifo^Jp Lfc 0 ^<7)M^#»^-I!feil^ 

MOttfi'H-NMR (CDC 1 3 ) 67. 14 (s. 1 H, . 

6. 5 3 (s, 1 H, ^mWk) . 3. 69 (s, 2H, NH2), 2. 17 (s 
, 3H, CH3) . 2. 12ppm(s, 3H, CH 3 ) ;IR (*fi) 3502, 
3 4 0 7 (NH2) „ 1277, 1154, 112 4& c fct>* 1 1 0 9 c m" > (C 
F 3 ) „ 

w$m 2 6 

#0»Jte4- h ]} 7/^n^f^-5-3-K- 1, 2 -S^^vl^i'-gi'©*! 

1 0 0ml ^tK 1 0 0m\<Dm^^M^-t^K4 - h V zrsis&u * J-)v- 5 — T 
2 - ?vW<>1f ^3 4. 0 2 g (0. 18^) Sr^fifbfCo -=£ 
co^SrO°C^M^, tK3 Oml^t-^^- h y r>A l 2. 74 g (0. 18^ 

^t**5®Sr^*LT@W&^T^^^A*g^?KSr#T, 1 0°CT'tK4 0 0 

mltf i:a !>^^7 y -)A4 0. 00 g (0. 2 4^) <D^fi££ l ifott Lfc 
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^5 1-5 3 °C(D£.f&!%)&mfz 0 

±f&M)(Di$in : 1 H-NMR (CDC 1 3 ) 6 7. 7 5 (s, 1 H, 3£#J£) s 
7 . 3 6 ( s , 1H, ^mm) „ 2. 2 3 p p m ( s , 6 H, CHa;IR (K 
Br) 1 2 9 8, 1 1 5 1, 1 1 2 1^1 1 06 cm-' (CFa) ;fr»C 9 
Hs Fa I : C - 3 6 . 0 3%, H- 2 . 6 9%; ?>#r : C - 3 5 . 9 8% H- 
2 . 7 2 %„ 

HJfe^J 2 7 

*^J{i2, 2' -If* (M)7/Uto) -4, 4' , 5, 5' -rh?^^ 

4 - h 5 7^*o^f ;v- 5 - 3 K- 1', 2-^fMyfy3 0. 0 0 
g (0. 1 0^) £ N f£t£fb#32 5. OOg, fc,tt;DMF8 5ml<7)l^^ 

3% N m&i i4~ii Q°c(D$L$Lm*ntLo 

$Lf&y>)(DVkM : 1 H-NMR (CDC 1 3 ) 67. 00 (s, 2H, ^##0 , 
7. 4 5 (s, 2H, 3£#J£) % 2. 33 (s, 6H, CH 3 ) N 2. 29pp 
m(s, 6H, CHs) ; I R (KB r ) 1258, 1164, 114 6&£rj 
1 1 3 1 c m-i (CFa) ; ft^Cia Hi 6 Fe : C - 6 2 . 4 3%, H - 4. 66 
%;^:C-6 2. 5 3% N H-4. 7 3 % a 

MMffl 2 8 

*Mi*2, 2' (MJ7;^B) -4, 4' , 5, 5' -\fyau-;V=f 

h7*/^^Kzi7Kft (tfbpda) o^at?fe^tft^-r^ 0 

2, 2' -fcZX (hy7/^n) -4, 4' , 5, 5' -f b7^f^t^7x 
~^6. 92g (0. 0 2^) , fc°]) ^2 4 OmK *5 «fc TJ** 4 0ml <£>^$C£r 

m«^< fcAM&&Tfifitmm&mZ-i!i3M. 5 0 0mk M77^^M0L 

fc 0 ^c7)^^^-9 o°c^mmirfc 0 j&Ti'tf^m* y $j»2 8. 44 g (o. 1 
tfc 0 ^w^#i^9 o o cT-6P#naa>< fiA^Lfc^. *©«ia^«isrj*iauTM 
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n O2 bfc 0 WnOz tt&zKT#|Ili!fe#-Lfc„ S^Mtf£<Z>*&&«r«ET 

T^Stt, &&B.fe*n. ^tl%&2 0 OmlffclN a OH 8. OOg^tf 
5»«t**F$*fco -t<^^^9 0°C-Cii^>-^^^ y »7A 1 3. 60g ( 

0. 086^) zmm^-tto z:(Dm&fc* s ^mrnrn vtcm. mm&m^z 

UT8 0mm lHClT#tti^LpH=2. 0 id bfc„ 6&£tJ»£l&m 
itt2, 2' -If* (hJJ7;^o) -4, 4' 5, 5' - If 7 ^-,\,=f Y 7 
#/l^>-^3r^-x. % ^Cf^^7 7 ^ 3 rtT'l^T 2 0 O ttdOi L, ft&l£2 

£f»<£>t£K : m&= 20 9-2 1 It ( x 1 H-NMR (T-fe h 

^-de) 68. 66 (s, 2H, ^#$0 , 8. 29ppm (s, 2H, 

80 % IR (K Br) I860, 1797 (MtR^) n 1251, 1171, 1 
14 6^1126 0111-1 (CF3) ; ff^Ci8H4 FeOe : C- 5 0. 2 5% 
, H-0. 9 4% ; : C-4 9. 9 3% H-0. 9 1% 

2 9 

*Wirh7 (n-^/W 2, 2' -v^n^-4, 4' , 5, 5' - \?7 

Dean-Star t i£ h 7 yf^mX.tz.^¥s^^ 3 O O ml (D%&7 7 * = K 
2, 2' 4' , 5, 5' - t7x^r r- 7 fiJ^^m—M* 

<%)13. 81g (0. 0 3^/1/) , n-7^7-;U8 0mK h/l^^7 0mk^ 

H2SO41. 5m\<Dm&!®)&mimi,fc 0 mm^^^mm^T-^ 1 l/c c 

2 1. 7 0 g (99%) <H#fc 0 
±J&yd<D\£W : I R (~— h) 17 3 1 (C= 0) fc^t^l 2 8 5 c m-i (C 
-O) ; 1 H-NMR (CDC 1 3 ) 6 7. 9 6 (s, 2 H, 75=W^) > 7. 56 

(s, 2H, 75^$0 , 4. 3 5—4. 2 4 (m, 8H, -COO- CH2 -C 
H2CH2-CH3) , 1. 7 5— 1. 6 4 (m, 8H, -COO-CH2-CH2 
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-CH2-CH3) \ 1. 50~1. 35 (m, 8H, -COO-CH2-CH2- 
CH2 -CH3) N ioXXfO. 98~0. 87ppm (m, 1 2 H, -COO-C 
H2 -CH2 CH2 - CH3 ) „ 

Mt&ffl 3 0 

Hli7©^7'n^r h7^f^3. 56g (5. 00 5U^) „ h/I^^ 
40mU 2M©Na2C03 1 Oml (0. 0 2^V) &£X$P d (PPh3) 40. 
3 5g (0. 3 0^^;v) &^i#ffi^TT*»JLfc 0 *(Dm&fc&&m&m 

^K'20«L<^<IUU x-ZJ— /U8m\*p1,Z7^~/U7isVmi. 82 

g (15. oo^y^) «^»tfc 0 ii^«tTtiT-c2 4 

^F^iiS^LfCo ^^^^ja^^L/c^, 3 0%H 2 O22. 5ml £tg 

Lxm^<D^mi^3. 07 g (8 7%) ^mtc 0 

£.$,W>(D&W : I R — h) 1 7 2 6 (C = 0) , 1 28 8*5j:t/l 2.4 2 
cm-' (C-O) ; 1 H-NMR (CDC 1 3 ) 6 7. 8 3 (s, 2H, ^mWd 
, 7. 4 6 (s, 2H, , 2. 13 (t, 2H, , 7. 00 ( 

t, 4H, . 6. 5 1 (d, 4H, %&m) . 4. 3 6-4. 26 (m 

, 8H, -COO- CH2 -CH2-CH2-CH3) , 1. 76~1. 66 (m, 
8H, -COO-CH2- CH2 -CH2-CH3) % 1. 48~1. 34 (m, 8 
H, -COOH-CH2-CH2- CH2 -CH3) % iSXUO. 99~0. 89p 
pm (m, 12H, -COO-CH2-CH2-CH2- CH3 ) „ 

mmm 3 1 

2, 2' -i/yoL^;U- 4, 4' , 5, 5' -\fy^.=^/U7'h9A/^>MSt~ 
8 <D^&Mfc%: 1 0 0ml®77^= ] rt©x^y-/i/4 5ml c f , (CKOH3 

. 4 0 g t^mm\^tz 0 ^(ommzmm^x 3mmmm\^tz 0 &&tJtmvo&m 
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6ifc»tt«T*iflfc:J:oTJfc||iU 2 0 0tTlSfe^iU 2 7 0°C^:}c^TK£ 
T#M^^T&Jtfe©*&;5fcl. 74 g (9 0%) ^;ft&&Kgfc&/*iSzK 

^#)<DttM : i»^= 2 7 4-2 7 6°C ; I R (KB r ) 18 2*3«ta«l 7 8 
Ocm-1 (M^yo) ; 1 H-NMR (DMSO) 5 8. 3 4 (s, 2 H, ^#J£ 
) % 7. 8 0 (s, 2H, 3£#80 . 7. 2 4 (t, 2H, ##80 s 7. 0 7 
(t, 4H, &J;t>*6. 54ppm (d, 4H, ###!) „ 

: C28Hi4060fh^jS (7 5. 3 3%-C, 3. 16%-H) , ^ 
Wit (7 4. 8 8%-C, 3. 4 0%-H) 0 

3 2 

#Mtt2, 2' -v ? ^o^E--4, 4' , 5, 5' - tr^a^/Wr" h 7 */P3j?^ 
^-MtK#) (DBBPDA) j3«tt5 2, 2' -t^ (h!)7;Utn^f/l/) -4 
, 4' -itT^svy^—jv (tfmb) (Dft^tfV J ^ VcDM&tiz&mMirZ 

o 

^a-e^m#ffi^T-e^ y^f7!)> (#jg) o. o 7 g ^tt5m-^ uy 

— /H3. lg (M^Wiii^ 1 ? 1 0%(7)@frtt) «f|:TFMBl. 7 0 

5 U ^KDAK tt^itDB B P D A 1 . 7 0 ^ ]) ^r/U&igsAP Lfc 0 ^(DMW. 

6 3#fmfr< tt/uLfc^ 2 0 0°Cifi< t^P^b^^M^t' 3Bf P^f£ofc 0 

10ml©m-^l//-/i/Tf^U »L<H^U9 5%x^;-/n 
1 LT, ^JET 15 0 TCT? 2 4 B$H*1$£0g bfc 0 

M-a-^^ttW : 3 0. 0 tf© [ 77 3 = 3 . 40d 1/g ;T 

g (TMA) = 330°C;CTE=1. 34X10-5 1 /°C„ 

wfam 3 3 

WJ«2, 2 7 -t^ (M)7/Vto^f;l/) -4, 4' , 5, 5' -\f7=c 

=■ tVr h ^jJJVifr >m—^i^m (TFBPDA) jo£Tf2, 2' - ( h V 7 

jvlru ^J-jv) -4, 4' -^7 5yf7x=;l/ (TFMB) y ^ 5 K 
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ifit-iifi^Tt^ yi/ (ffit) o. o 7 g ^tt5m-^ uy 

-/H2. 7g (^<7)%Mfi^ «9 1 0%O@^i) fCTFMBl. 7 0 
^y^©^<MII:TFBPDAl. 7 0 5: y ^e^^^7jPL7c 0 
^3^fF^^< f2/uL7cm. 2 0 0°C5fi< (^PBL^^^(C3B#p B Wo7c 0 Z.(D 

10ml©m-^l//-;K«U ^L< >6^< fiAyb7ci9 5%^^/ — yn 
1 — t^^TJO LT N «JHET 15 0 °C-C 2 4 l$m4£A bfc 0 

l^©tI:NMP}Iio(t5 3 0. Ott'O [tj] =4. 83dl/g ;T 
g (TMA) =3 3 0°C ; T (-2%) /N 2 = 5 3 2°C ; CTE = 1. 88X 
1 0-5 \/°C ; UVf-^ : if 95t£3S£= 3 5 0 n m ; ^LTfillKS=9 

0% o 

^JS#iJ 3 4 

*#ijf22, 2' -v?7^— 4' , 5, 5' - \f^=^^jv^r h 7 

>-®ri4S7k$£l (D PBPDA) *5j:t/2 ( 2' - fc? ^ ( MJ ;U) - 

4, 4' -^7Ut7i-;MTFMB) ©^#H^K©«Mt 

i£-eti#i^TT^ y^y u y (ftt) o. 0 7 g ^t5m-^^y 

-/W2 3. Og 1 0%©@MI) ^l:TFMB3. 0 0 

^ })*:jU<Dfr< (MiCDPBPDA3. 0 0 5 y ^/1-^^7JPL7C 0 ^O^^ 
£5 0°C-e3Btr^/5K «Ayb7c^, 2 0 0°CS< ^SP^b^O^^ 3B$F^o 

fftiPL/cflK 2 0ml©m-^l'^K*MU W. L < b7c 9 5 %^ 

/H 1 — d^TJP Lt\ ^JETl 5 0°CT 2 4B#r B 1^b7c 0 
fi^OtSK : NMPI^(t-5 3 0. 0°CX»<D [ t, ] = 1 . 87dl/g ;T 
g (TMA) =34 0°C ; T (-5%) /N2 = 5 4 3t;CTE=l. 98X 
1 0-5 1 /°C„ 

MMM 3 5 

WJfi2, 2' -v^u^E-- 4 , 4' , 5, 5' - h ^^7/1^7^^ 
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m~M7km (DBBPDA) % 2, 2' - \?X (M)7;^o^f^) -4, 4 
7 -^7Ut*7xx;V (TFMB) jo «t t>* 1 ° n ^ h ~ (PMDA) © 

is-ciifi^Tt^ y^f-y y ^ o. 1 5 g ^ft-5m-^ i^y 

— /U3 3. 6 g m&i<DmtiLma% *) 1 0%<£>Bflr£S) ^CTFMB 1 . 96 
8g (6. 15 0^) ©^<(UMCDBBPDA 1. 3 8 9 g (3. 0 
7 5P^) S^APLfc -^OigSfcS: 2 Raffia* < fiA^bfc^, 2 0 0°Ci£<^P 

£l£fc 0 : £(D?$m&^UtZ%}M&1ttc'&, DBBPDAO. 2 7 8 g (0. 6 1 



4^ y^;H „ PMDA 0 . 5 3 6 g (2. 4 5 8 ^^) $5 £tfm = i? Uy? 
—/U8. 1 0 g &WMVit e ^©M^2W>< teAsfe, 2 0 0°Cifi< kap 

L<^<^Lfe9 5%x^;-/H l^MPLT, iJ±Tl5 0tT2 
4f^FMLfc 0 

I^©ttK:NMPm5 3 0. 0°C-C(D Ctj] =3. 12dl/g, 

So 
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ture Study of Polyimides",by St. Clai 
r, St, Clair and S m i t h D rttb<^flJfr#){C|eS$tLTV^ 

bnx% tz.m.^ ta mm* & z „ 

<D^m<D±tj:h(Dn (i) ±mi-fk&xn#Mfo&. m&7E®i®i&(DmA ■, (2 

b«<7)flJtT^^^$ttTV^6i: 9^W1«*£«^^ft£<5 : 1 9 9 1 
¥12^10 etttt^y ^ (Ha r r s) ^ i 6^[B#fF^ 5 , 0 7 1, 9 9 7 
^- ; *fi[i?|fW^tiJ£g3|0 8/0 0 9, 7 1 8 -^fctf <£ oT#: 

<7><fc M-MJ^LTV^o "il^ft^T^ 2, 2' -If* (3, 

-l, i, i, 3, 3, 3 — ^■^-^/u^ruzfu^^-mA^o ( 

6 F 

da) t^M&mttmw^m^mtttfy 4 ? k (fj^y^ ra^hv&j; 
2~i 2mm%(Dtf!) 4 * ^^ts^wm^mm^, mm±^. MfLtsm?*— r 

^7tI)il^iltTM^M§*§, tVMi5 0 0~2, OOOrpmfO 

> lJL<l«7n^y«I, ^rLTftilicte^ h it^-^i^-g- 
So 
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cofiJ^Ji^ - (7) J: 9 7c £ # ^flU y T 5 > ^ ^ituIE^®/^ <b^o 7c 

<t # «t t> t??mtt<^c£^Ert@fift;6S#ib;ix5 - tXh& 0 

5t (I) . (II) ^L-Cl*L<ti (X) (D~m^mt^ (III) ^y^# 



v 
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0 R O 




o 




E 



BUte^^^R, G, F, Bm. B Z> An, p is X tfq. i±m^ \^t'M^^ L 
, Rl±m I ~V<D^n^tL©^{C7^Lfci 9 (-it (Ml) 0^7^07^71 



-72- 



(73) #*¥8- 5 118 12 

3tT*#5r £&*H- 0 Y-i/y^-^yG, F, E, Bm N Bz x An, 
31tRi-§r i:iaot, 0. 2 — 2 0. 0/jm^M^©i(I^^©f 
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> : fM'x ;. ■ r. * 








; An,:: 


6FDA 

T 

CF 3 
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' r E-i X.v. . 




- 1 i i v ' 






"•" - • . ■• ,\:. > 
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6FDA 
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1 3 

— c 

CF 


CM 

k\ / .\ 

Hynp>- 
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0.047 


6FDA 
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CF, 
CH, CQi 

CP, 
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> - - ~ ;.:->f - r r 
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